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IIDDEN  BANDS  IN  HYDROGEN  SPECTRU1 


J,  van  Kranendonk  and  R„  B«  Bird  at  the  Univer- 
sity ex'  Amsterdam  have  recently  calculated  the  intensity  to 
be  expected  for  the  0-i  forbidden  vibrational  band  of  hy- 
drogen in  the  infrared*  This  band  has  been  observed  by 
Crawford  et  al  (?hys.  Rev*  6 0*  469  (1950)}  for  hydrogen 
under  pressure* 

Their  calculations  have  assumed  that  the  band 
appears  for  tv;o  reasons,  a distortion  cue  to  overlapping  of 
the  v/avc-f  uncti  ons  of  two  collidine  molecules*  and  a pertur- 


The  distortion  term  was  calculated  by  a variation- 
al method  using  Rosen  type  v/ave-functi cns0  The  distortion, 
which  decreases  exponentially  with  separation  of  the  molecules, 
is  found  to  contribute  principally  to  the  Q-branch*  The  in- 
fluence of  the  permanent  quadrupole  moment  decreases  as  the 
inverse  fourth  power  of  the  distance*  The  effect  cue  to  it 
is  observed  primarily  in  the  S -branch* 


Ox  t * x.  V >.(  . 1 > . . . OilS  X 1x0  1 1 • UL  X • 1 1.  ^ »*X  l«  . V-'X  .. . j w iVX.  ” . — .•■•'XXX 

ficd  wave-f unct i on*  The  rcl..t ive  intensities  of  xhc 
various  branches  arc  in  close  agreement  yiix  whose  cd— 
served. 

A detailed  account  of  their  work  •..ill  appear  soon 
In  Phys  i ca . Bird  has  been  at  Amsterdam  on.  a Fuibright 
fell o vs nip. 

LOV/  ANGLE  SCATTERING  OF  X-RAYS 


.At  Prof a Aw  Guinier's  laboratory  in  the  Conserv- 
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The  work  is 

bei 

ng  d one 

mainly 

series  oi  studies  ci  I erne  :r.oiecu..cs  Dy  t/.e  aetiioi  o..  ..ov/ 
angle  scattering  of  X-rays.  The  work  is  being  done  mainly 
by  Dra  Gerard  Fournet,  whose  thesis  has  very  recently  been 
published  partly  in  Acta  Crystallographica  A,  293  (1951)  and 
partly  in  Bull.  See.  Francaise  iV.in.et  CristT  C7  (1951). 
Dr.  Fournet1  s contributions  to  this  important  but  comoara- 


t i ve ly  little  kn  c vn 


technique  induce  t.a.<  - more  powerful 


theory  ci  X-ray  scattering  from  _ .quids,  ^o)  tne  ceve.opment 
of  an  excellent  apparatus  for  studying  scattering  down  to 
angles  corresponding  to  Bragg  distances  of  nearly  1C00 
Angstroms,  and  (c)  preliminary  studies  of  hemoglobin,  serum 
albumin,  henocyanin,  and  several  other  such  molecules. 


Dr.  Fournet' s theoretical  contribution  may  be 
described  as  follows.  The  theory  of  b-.n.-l—  ah  Erins  re- 
lates X-ray  scattering  from  a solution  to  _ function  ?(r), 

vhxch  expresses  .he  pr  ob to x ..  . y t ^ j xv.i-wuiwj 

separated  by  a distance  r,  but  which  cculx.  no.  orevi ously  be 

related  to  the  more  elementary  physical  proper ,a  of  the 

soluxi  On  a. id  v.  n i c n w as  x no  re—  o.A o — — i .....  ...  — n x.  i . a m _ n i ng 
structure  from  scattering.  Fournet  has  in  effect  shown  how 
to  calculate  ?(r ) from  the  structure  of  the  -mecuitc..  thw 
i nt e r m o xecuic*r  i Oi  xs  o ot  e n x x a t , . _ _ x.s x „ x^..  ....  soxut— on, 

and  the  temperature*  His  work,  incident; y . _...as  him  to 

the  conclusion  that  it  is  incorrect  to  suppose,,  a.  ..  often 
d one , x na . a i.—x i x i . c i io  sex . ix.** i .. c ct _ \ o . ..me t u ts  .mat 
the  corresponding  Bragg  distance  is  a most  probable  distance 
between  molecules s This  is  because  the  scattering  at  any 
given  angle  depends  upon  the  form  of  P(r)  for  th.  entire 
range  oi  rs 
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Fournet’s  apparatus 
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rhus  far  he  has  not  announced  any  results  which  in- 


volve 
to  be 


oi  his  tneory,  out 


hooes 


ex  ore  tong 


able  to  do  so.  His  results  so  far  include  estimates 
of  the  radius  of  gyration  of  the  horse  hemoglobin  molecule 
(which  confirm  the  molecular  dimensions  giver,  by  Perutz), 
a study  in  which  the  action  of  urea  cn  hemoglobin  was 
followed  as  a function  of  time,  a study  on  red  blood 
corpuscles  indicating  that  there  exists  a definite  internal 
structure,  a study  of  horse  serum  albumin  fixed  with  copper 
which  suggests  strongly  that  the  solution  contained  both 
unmodified  albumin  molecules  and  larger  particles  due 
probably  to  copper  ,l  bridges**,  and  similar  studies  of  horse 
euglobulin  and  pseudoglobuiin,  hemocyanin,  and  human  hemoglobin* 


EUROPEAN  COIT'ERCIAL  X-RAY  DIFFRACT! CM  FOUi ?~.'3N? 

X-Ray  S ources 

Hilger  and  Watts,  Ltd*,  43  Addington  Square, 

Lona on,  S*n*o,  are  no,1/  mc,n  ex closuring  u.ie  ..  ire  x Oy. us 
demountable  tube  designed  and  described  by  Ehrehberg  and 
Spears  (Proc0  Phys*  See,  364,  67  (195i)),  The  complete 
equipment  including  tube,  vacuum  system,  power  supply,  and 
control  panel  costs  about  r/2500,  while  the  tube  and  diffusion 
p'ump  alone  can  be  bought  for  about  ^750 0 The  outstanding 
feature  of  this  tube  is  the  very  small  siz_  of  the  focal  spot 
on  the  target^  a circular  focus  o±  4-Op,  diameter  is  easy  to 
obtain,  and  there  seems  to  be  no  reason  why  a line  fccus  of 
width  less  than  0oi  mm  should  not  be  obtainable  by  a simple 
change  of  the  shape  of  filament  and  focussing  shield*  The 
very  small  spot  size  permits  much  more  effective  target 

..  3 — . r. ^ 1 J 3 „ C i \r>  */»--—  2. 

A — x. » Xx*  c*  X*  u—  d*  - e w.iy  -y u u o /i * • / 

KV/'/mm^  for  ordinary  scaled-off  tubes, 
with  a corresponding  increase  in  brilliance  and  reduction 
x rx  exposure  i.  x .i... o a.. ^cr . s c.  c S i r .-^e ec x.  eOj...o*ge, 
indicate  that  ordinary  X-ray  diffraction  photographs  can  bo 


cooling,  so  that  the 
instead  of  about  0*1 


obtained  with  exposures  a_ 
used*  The  small  spot  also 
nicroradi clogy* 
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The  design  is  very  simple,  for  t; 
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potentials  required.  A s i i <jht  disadvantage  i-  that  it  is 
the  target  which  is  at  hi  • • potent . ...  tube  has  been  in 
use  at  Birhbeck  College  for  over  a year  with  negligible 
trouble. 

Etablisscments  Beaudouin*  2 and  3 rue  Rataud, 

P c*  r iS  o * are  i>>  a » au  x ac  a a*  * . * g t > 1 . ec  m e . . e is  oe  a m eel  urn  i — i*.  e — 
focus  demountable  ar.be  . priced  at  about  J&IZO,  •p/590>  and 
^oCOo  The  tubes  differ  or i mar  i ly  in  outward  appearance* 
amount  oi  ad  jus  .mem  post  is  curing  opera.  - cn*  ar.a  pro** 


meres  _ cm 


tecti on  01  the  operate.  ..rom  t.ic  mgn  ve..ssge.  Ail  tne 
tubes  have  targets  v/it'n  four  different  materials*  any  of 
which  can  be  brought  into  position  curing  operat_an„  Mini- 
mum dimensions  of  the  focal  spot  are  0..1-0.2.  mm*  achieved 
by  electrostatic  focussing.  The  earliest  and  cheapest  of 
these  models  is  in  extensive  use  in  French  laboratories  and 
has  an  excellent  reputation  for  reliabi_ity,  some  users 
stating  that  they  can  be  run  continuously  for  many  days 
without  trouble. 

Beaudouir.  also  manufacture  a power  supply  and 

c ont r ol  pans pr  * c a a a ■.  ..a  c a u p . c . ..so  a rcoa.ing 

disk  high-vacuum  pump*  with  the  advantage  of  achieving  high 
vacuum  very  rapidly*  priced  at  about  >57Ga 

The  Compagnie  Generate  do  Radiologic*  54  Boulevard 
de  Vaugirard*  Paris  in*  in  addition  to  its  fairly  standard 
CRIS TALLC3 LCC  demountable  tube  unit*  has  recently  begun  man- 
ufacturing what  is  probably  the  first  sealed-off  medium  fine- 
fee  us  tube.  The  pre-production  model  of  this  tube*  which  has 
a line  focus  of  about  0.4  mm  width*  has  been  in  use  in  Prof. 
Guinier’s  laboratory  at  the  Conservatoire  css  Arts  et  ’detiers, 
Paris,  for  about  a year*  and  is  much  liked  there.  To  date* 
it  has  run  for  over  1000  hours  without  difficulty,  even  though 
on  one  occasion  the  water-supply  was  accidentally  stopped  for 
half  an  hour. 

Curved  Crystal  Monochromators 

Curved  quarts  crystal  monochromators,  of  the  asym- 
metric type  proposed  by  Guinier  (Co motes  Rcndus  223,  51  (1045)) 
to  perm* . an  i nc rease  in  crystal— * — 1m  dist anc e at  t no  c xnens c 
o*  source-crystal  distance*  arc  available  irom  tne  Ccmoagnie 

Gv^iiv  TtoO  4*  0 Auu.  OlO  ;*■  lo  a * . / O . - . -J  C.  C . w w-  . . ._v^  w ..  ^ - . v v*  Oi.  ^ vj  X* 

*»»c  i' ci Ci x c.  u i on p u t» a iw  Gw . »c . v^.'  ou  C o,  . ^ , or  ** u u a c. « * on^ 

Tne  monochromators  arc  complete  with  —Si rising  anc  justing 

devices. 
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Wo  i s s e nb  e r g u a ..  r it s 

The  Unicam  Weissenberg  is  veil  known  in  the  United. 
States#  In  their  most  recent  model  (price  in  England,  £(640), 
they  have  adopted  a lead-screw  camera  drive  of  very  good  de- 
sign, but  have  retained  the  reversal-by-impact  system  of 
their  earlier  models,, 

A Weissenberg  camera-,  assignee,  ay  rro_.  # me.  c # C cm 
of  Leeds  University,  is  now  being  manufactured  by  Research 
Engineers,  Ltd#,  Northampton  Grove,  London,  N#i,  price  about 
S'l400  in  England#  The  camera  has  unusually  good  accessibility 
and  f lexibiiity# 


oy  Proi 


The  integrating  Weissenberg,  designed  and  described 
3 o - - o \ » «. e u eng#*  ox  Gr  on  i , ig  e n,  ,, c i n - r vai,  ta 


Cryst#  3,  265  (1050)),  is  being  manufactured  by  Nonius, 
Leeuwenhoeks  ingel  69,  Delft,  The  Netherlands,  price  £,'1570  in 
The  Netherlands#  The  integrating  feature  of  this  instrument 
make s it  possible  to  measure  X-r ay  i nt o ns i t e s v/i  th  an 
accuracy  of  about  5 percent,  as  much  greater  speed  than  with 
a Geiger  counter#  The  design  and  construction  appear  to  be 
very  good#  Finally,  LKB-Pr odukter.  Box  12035,  Stockholm, 
Sweden,  are  manufacturing  a Weissenberg  of  the  Buerger  design, 
price  about  £/l400  in  Sweden# 


COMPUTER  PRCGRA1U  AT  ZTIi  - ZURICH 

Last  summer  che  Institute  for  Applied  Mathematics 
of  the  Swiss  Federal  Institute  of  Technology  (ZTH),  Zurich  , 
moved  into  permanent  quarters  and  put  into  operation  its 
relay  computer,  designed  and  constructed  for-  the  Z7K  by  the 
German  engineer  Konrad  Zu.se  in  close  consultation  with  the 
Institute’s  staff  (ESN  4,  155  (1350))#  Th_s  machine,  in 


somewhat  modified  and  now  ccnoie te< 


-s  the  one  firs' 


described  by  R«  C*  Lyndon  (“The  Zusc  Computer'1,  Math#  Tables 
and  Other  Aids  to  Computation  1 1 a 355  (194-7))* 

The  Institute  has  aimed  at  the  establishment  cf  a 
balanced  computing  program  based  on  a small  staff  operating 
highly  reliable  machines,  solving  problems  by  running  at  full 
capacity  with  a minimum  of  supervision#  This  goal  has  now 
o e n re<xC»iO^#  x h cox , «-  . ..  . — . s,  „ o _ , -res— 


kWuj  a#-.. 


wor*c  is  rcmai-kaoxy  v/c 
c crr*mir.i  2»ncl  i»r»cy  *11 
suitable  problems* 
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Di oi t; 
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jcc.it.  ly 


is  a survey 


One  of  the  pros- one 
of  the  solutions  of  a ror.-r.-c: 
c 1 .l lore nt  1 a 1 o^u.-tio^AO  w ^ j. o .. . a 
xwo  o wtier  o r on lems  wor o v.o.i'— er.i.-oo  . — 
elliotic  boundary  value  problems  in 
by  means  of  suitably  systematized  re 
The  last  of  these,  which  has  been  on 
recent  months,  concerns  the  elastic  deformations  of  a svept- 
back  v/ing  of  rhomboidal  shape  subjected  so  var.cus  loads 
applied  on  either  the  leading  or  the  trailing  edge  in  the 
direction  of  the  other  pair  of  sides0  Appropriate  boundary 
conditions  are  formulated  for  the  wing  root  while  the  ocher 
boundaries  are  free„ 


* e — . t e d 
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h she  solution  of  linear 
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rrticular  attention  is  being  given  to  the  theory 


of  finite  dif ferences  and 

si  . 


ic.’.ar.si.  sememes  used  *n  tnc  approx-* 
imation  of  solutions  of  linear  partial  differential  equations 
on  grids  of  finite  mesh*  A relaxation  method  in  the  sense 
that  it  is  based  on  a systematic  reduction  of  the  residues 
has  been  developed,  which  leads  to  the  construction  of 
canonical  systems  permitting  the  representation  of  any 
particular  solution,  in  the  form  of  a suitable  linear  corn- 


mat  ik  und  Physlk,  which  constitutes  the  principal  publi- 
cation outlet  for  the  Institute. 

Analogue  Devices 

Dr*  A*  ?o  Speiser  has  made  a systematic  study  of 
the  approximate  realization  of  arbitrary  functional  re- 
lations by  dc  networks  containing  only  linear  potentiometers 
and  resistances,.  The  results  have  been  applied  to  the  devel- 
opment of  a device  simulating  the  manner  in  which  the  water 
levels  of  the  lakes  of  Neuchatel,  Mur  ten,  and  Biel  depend  on 
(1)  the  water  levels  at  a recent  earlier  time  (eag0,  24 

’2)  the  amount  of  water  received  in  the  ir.ter- 
..  *cc , * — - c.  ^ C—  j.  nt  or- 

- o C ^ t - C U - ^ -k C*V."  HQ  Uw Cu  - 0 

compute  the  day-to-day  water  level  history  during  the  last 
e n ye or  s v h i o * *.  \/oc.u  .iU. v r c s u , . — ci  * u i ^.r i proposed 
channel  systems  beer,  m operation^ 
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Research  rn  Co-nmttcr  Dos  i an. 

Work  is  underway  to  determine  the  limits 
performance  and  capacity  of  rc..ay  comp uxors  can  ha 
The  established  engineering  reliability  ox'  this  type  of  com- 
puter element  justifies  the  provision  of  complex  and  varied 
facilities*  The  most  economical  reaiizat.on  of  these  facil- 
ities raises  interesting  and  difficult  problems  in  ccmbina- 
t or  4X1  4* hem 4* t i c s * at  b u — a w — a n m a x a .'X.c..,tlOii  iC_  j>  or 

example*  requires  switching  networks  for  multiplication.  of  a 
given  number  with  each  of  the  ten  digits,,  minimal  solutions 
have  been  worked  out  for  ail  but  the  multiplier  b<.  Once 
found*  this  facility  is  useful  also  for 
division  routine.,  Among  c..’.i  procedures 
of  the  divisor  is  subtracted  from  the  a 

ten  the 

ively  added  until  the  sign  changes  once  more„  the  one  requiring 
on  the  average  the  fewest  steps  is  found  to  b< 
the  multiple  subtracted  is  three  times  the  divisor 

Training 
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x.-  which  some  multiple 
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A comprehensive  course  on  manor 
inclusion  into  the  regular  mathematics  curriculum  of  the 
ETH  has  been  planned  during  recent  months c It  will  be  given 
by  the  Institute’s  staff  for  the  first  time  this  fall*  Its 
primary  purpose  is  to  provide  a sound  foundation  in  the 
classical  aspects  of  mechanical  computations*  Laboratory 
sessions*  employing  a systematically  accumulated  collection 
of  twenty-odd  desk  computers  of  various  European  makes*  will 
supplement  the  lectures,,  An  enrollment  of  about  400  students 
is  expected« 


NEW  PUBLICATIONS 

An  important  new  publication  has  been  announced  by 
the  Royal  Tropical  Institute  in  Amsterdam*  u The  Ancohe line 
Mosquitoes  of  the  Indc-Aus tralian  Region11  by  M,  J„  Bonne- 


and  Prof*  N»  H«  Swellengrebel* 

The  manuscript  is  a compilation  o 
of  this  area  and  each  species  is  illustrate 


he  anophe lines 
d with  terminal la 


patterns  and  a short  description  of  the  species  relative  to 
the  taxonomic  characteristics*  bionomics*  distribution,  and 


relation  to  disease* 

Pre-publication  costs  are  Z5 
7*00)  and  ur uox  can  be  x>.u  . 4 x - ^ „ 
Tropical  Institute*  Department  of  Tropic  . 
graphical  Pathology*  Maur it shade  57* 

- Z37  - 


xen  eu.  :.xsrs  ( about 

-•••p  * W **v  • » w*  * 1 W 4 


0 


* • hi 


BLOOD  v-aC'I'P  C -.XT  • ■: 

A research  center 
B lood  err oup  Centre  s - ......  . 

wi  1 j.  he  j j 1 1 s i<w  u .1**  .i* o.i 


the  Nuffield 


•: cya hr  op  e 1 oc  1 c a 1 _ ns  tituts 


- ^ i , V . 


of  L 14, 000  has  been  Uu.  hy  the  huff. 


• i - r C . A A p o r, 

........  < ..  e,h«  o Ui.v 

. C.  »'  CUJiCc-  e.  x G..» 


new  c c at  or  -nil  e assi  f v c he  i ar  r e and  rapidly 


growing  body  of  aat_  on  she  diasr mention  of  the 


r-'O  ••  T>  ~ "* . ' or  * 

...w . .ww  w i . . e o i 


C*  V v-  - . _ U.  t»  O 


.eeess  _t  statistically,  ana 
ant . .r  cs  o 1 o ■ lets  and  o eh  or  re- 


sc hTu n w or ±cc i1  s 3 _ ^ *s o e~ *.*  1 o w ^ *»* v. ^ v . * 

vat  ions  in  this  country  ana  ahrena.  and  it  ‘..hi  i.  c^nainue  the 
classification  of  3riai.:h  blood  u...on  vhich  -.s  now  in  ore- 
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about  them  v/i  1 1 be  needed  to  tctab.isk  th:.  anthropological 
element  in  the  etiology  of  any  disease*  The  new  center, 
while  primarily  catering  for  a nth.-  no  log -see.,  may  thus  maize 
an  imoertant  contribution  *o  icemcni  researom.  . n*.  center 
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The  Conference  will  deal  mainly  v.th  the  mechanism  and  ni- 
neties of  cationic  polymerisation  and  with  the  chemistry  of 
complexes  formed  by  metal  halides  with  olefins  and  other  or- 
ganic molecules* 


Further  information  can  be  obtained  from  Dr*  ?«  H. 
Plesch  of  the  above  address* 
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An  International  Congress  on  the  Reactivity  of 
Solids  v/i  II  take  place  in  Gothenburg,  Sue  den,  on  dune  0-13, 

'd  1 0*12. . Thtt  rnr>.r>t ' till  vt { 1 1 rift?  t v/i  r o r •.■/■'  .» a * -*  ,'r:'  ••  *-r- 


4 1952.  The  meeting  will  deal  with  a wide  range  of  theoretical 
and  experimental  problems  on  refractor i ceramics, 
a ilurgy  (inc.uamg  pov/uer  mzai.i — '11'H.  0-  • -*  r.  action, 

mechanisms  in  *».c  i o. id  .hgW,j 

A — . u o.mmun  i . .•.  one  r * ' A ......  a y ....  s s * . — . a n ou  _ a 

be  directed  to  Ingeiu  m'tvtit.h... ; ,n.  Oc;:  cG?c,  ..ml- 

holci  5,  Sweden* 
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ONRL-76-51,  ’"The  Direction  of  French  Developments  in  Struct- 
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Q2iRL~84-51,  “Bactericidal  and  Insecticidal  Activity  of  Irido- 
mirnecina'*1  by  LCdr*  W.  Jo  Perry 
ONRL-88-5 1 , “High  Tin  Aluminum  Based  Bearing  Alleys'*1  hy  A.  J. 
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RADIATION  CH51HSTRY 

The  next  Faraday  Society  Discussion  will  deal  with 
Radiation  Chemistry,  and  will  he  held  in  Leeds,  Yorkshire 
on  April  8-10,  195Z.  The  main  topics  of  discussion  will 

I.  Primary  Act 

(a)  Jfechanism  of  energy  loss  of  fast  charged 
particleso 

(h)  Identification  and  spatial  distribution  of  the 
species  initially  formed* 

(c)  Theory  of  the  stability  of  molecular  ions,  cf 
charge  neutralization,  and  cf  electron  capture 
P r cc  esses • 


II.  Secondary  Pro 
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(a)  Radiation  actinor.etry. 
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(c)  Radiolysis  of  water  and  a „ l.ca; 
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